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DETAILED ACTION 
Drawings 

The drawings are objected to under 37 CFR 1 .83(a). The drawings must show 
every feature of the Invention specified in the claims. Therefore, the "...at substantially 
the same time" (claim 74); the "...substantially at the same time.... substantially 
overlaps... (claims 97 and 98); the ...at substantially the same time... (claim 99); the 
"shape of the spark plume" (claim 90) must be shown or the feature(s) canceled from 
the claim(s). No new matter should be entered. 

Corrected drawing sheets In compliance with 37 CFR 1 .121(d) are required in 
reply to the Office action to avoid abandonment of the application. Any amended 
replacement drawing sheet should include all of the figures appearing on the immediate 
' prior version of the sheet, even if only one figure is being amended. The figure or figure 
number of an amended drawing should not be labeled as "amended." If a drawing figure 
is to be canceled, the appropriate figure must be removed from the replacement sheet, 
and where necessary, the remaining figures must be renumbered and appropriate 
changes made to the brief description of the several views of the drawings for 
consistency. Additional replacement sheets may be necessary to show the renumbering 
of the remaining figures. Each drawing sheet submitted after the filing date of an 
application must be labeled in the top margin as either "Replacement Sheet" or "New 
Sheet" pursuant to 37 CFR 1.121(d). If the changes are not accepted by the examiner, 
the applicant will be notified and informed of any required corrective action in the next 
Office action. The objection to the drawings will not be held in abeyance. 
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Claim Rejections - 35 USC § 102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, nnore than one year prior to the date of application for patent in the United 
States. 

Claims 1, 75-78, 82-87, 90 and 92-96 are rejected under 35 U.S.C. 102(b) as 
being anticipated by Hamai et al., Patent No. 4,502,454. 

As per claims 1 and 75-77, Hamai discloses in Fig.9 an apparatus for controllably 
generating sparks at a spark generating device (9), the apparatus comprising. In 
combination: 

at least two output stages (items 145-148 in the ignition unit 112) for connecting to the 
spark-generating device or igniter plug (9), each of the output stages(145-148) 
including: (1) an energy storage device or capacitor (146) to store energy; (2) a 
controlled switch (145), when turned ON, for selectively discharging the energy storage 
device (146); and (3) a network (5, 175) for transferring the energy discharged by the 
energy storage device (146) to the spark generating device (9); 
means (113, 147) for charging the energy storage devices and at least partially isolating 
the energy storage device of each output stage from the energy storage devices of the 
other output stages; and, 

a logic circuit (111, 32, 33) connected to the controlled switches (145) of the at least two 
output stages for selectively triggering the output stages, by turning ON the controlled 
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switches or thyristors (145) being solid-state switches, to transfer their stored energy, in 
capacitors 146, to the spark generating device (9) to generate a spark (See also Col. 9, 
lines 26-45). 

As per claim 78, Hamai discloses that each of the at least two output stages 
further includes a triggering circuit (33) coupled to the controlled switch (145) and to the 
logic circuit (111, 32) for triggering the controlled switch (145) in response to a control 
signal (e) from the logic circuit (111) via distributing unit (32). 

As per claims 82 and 83, Hamai discloses that each of the networks of the at least two 
output stages includes a diode (147) to at least partially isolate each of the at least two 
output stages from the other output stages (145-148), wherein the isolating circuit 
comprises at least two isolating diodes(147), each of the isolating diodes being 
associated with one of the at least two output stages (145-148). 
As per claims 84-87, Hamai discloses that the means (113) comprises at least one 
controlled switch (127) for selectively connecting the output stages to a source of 
energy (4) assuming that ignition switch (15) is closed, wherein the means (113) further 
comprises a DC-DC converter (see Fig.4) for boosting the source of energy (4) capable 
of therefore being a well-known flyback converter for selectively providing energy to the 
output stages, and wherein the flyback converter (113) includes at least one input (n or 
128, 129) for switching the converter between charge and stop states for controlling the 
charging of the energy storage devices (146), and wherein the means (113) disconnects 
the output stages from the energy source upon receiving said at least one input (n or 
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128, 129) at least while the energy storage devices (146) are discharging (see Col. 10, 
lines 15-18). 

As per claim 90, Hamai discloses in Fig.9 an apparatus for controllably generating 
sparks at a spark generating device (9), the apparatus comprising: 
at least first and second capacitors (146) to store and selectively discharge energy; 
first and second controlled switches (145) connected to the first and second 
capacitors, respectively, to discharge the energy stored in the first and second 
capacitors to an input of the spark-generating device (9) through network (5, 175) in 
response to control signals (I, k); 

a circuit (113, 147) for charging the capacitors and for at least partially isolating each 
capacitor from the other capacitors such that any one of the capacitors can be 
discharged without discharging the others; and, 

a logic circuit (111, 32, 33) for providing the control signals (I, k) to the controlled 
switches (145) to discharge the capacitors (146) to the input of the spark-generating 
device (9) through network (5, 175), wherein the logic circuit triggers the controlled 
switch (145) to inherently shape the plume of the spark generated by the spark 
generating device (9) as the device receives a voltage V2 with a plume waveshape (see 
Fig.13). 

As per claims 92-96, Hamai discloses that the circuit for charging and isolating 
comprises a diode (147) associated with each of the capacitors (146) and a charging 
circuit (113) for charging each of the capacitors (146) via one of the diodes (147). 
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93. (new) The apparatus of claim 92 wherein the charging circuit (113) comprises at 
least one converter which is a DC-DC converter (see Fig.4), that the controlled switches 
are thyristors or solid-state devices (145), that the capacitors (146) are capable to have 
different capacitances based on the proportionality of the capacitor and the ignition 
energy; the ignition energy being controlled to an appropriate value for each cylinder 
(see Col. 10, lines 44-51 ), and the logic circuit comprises a microprocessor (28). 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be paterrted and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
inventton was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claim 79 is rejected under 35 U.S.C. 103(a) as being unpatentable over Hamai 
et al In view of Frus et al., Patent No. 5,245,252. 

Hamai discloses the claimed invention substantially as explained above. Further, 
Hamai discloses that at least one of the networks of the at least two output stages 
comprises an inductor (5) that passes current when the controlled switch(145) becomes 
conductive such that the current passes through both the inductor (5) and the spark 
generating device (9). Hamai does not disclose a diode to ensure nominally 
unidirectional current flow through the spark generating device. Frus discloses in Fig.1 
an apparatus for controilably generating sparks at a spark generating device (21) having 
a freewheeling or unidirectional diode (29) to ensure nominally unidirectional current 
flow through the spark generating device (21). It would have been obvious to a person 
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having ordinary skill in the art at the time the invention was made to employ the diode 
as taught by Frus into the Hamai type apparatus, because it would ensure a prevention 
of oscillation which results in a unipolar discharge current. 

Claim 80 is rejected under 35 U.S.C. 103(a) as being unpatentable over Hamai 
et al in view of Michaiek et al., Patent No. 5,446,348. 

Hamai discloses the claimed invention substantially as explained above. Further, 
Hamai discloses that at least one of the networks of the at least two output stages 
comprises an inductor (5) that passes current to and from the spark generating device 
(9). Hamai does not disclose a diode permitting reverse current flow during bipolar 
discharge. Michaiek discloses an apparatus for controllably generating sparks at a 
spark generating device (32, 33) having a diode (46) that permits reverse current flow 
during bipolar discharge (see Figs. 3 and 4). It would have been obvious to a person 
having ordinary skill in the art at the time the invention was made to employ the diode 
as taught By Michaiek into the Hamai type apparatus, because it would ensure a 
carrying of a reverse current that flows through the solid state switch. 

Allowable Subject Matter 
Claims 74, 81 , 88, 89 and 91 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any inten/ening claims. 
Claims 97-100 are allowed. 
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Conclusion 



The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Frus et al., Patent No. 6,353,293 ; Frus et al., Patent No. 6,034,483. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Haissa Philogene whose telephone number is (571) 
272-1827. The examiner can normally be reached on 6:30 A.M.-6:00 P.M.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, MinSun Harvey can be reached on (571)272-1834. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. . 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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